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PROBLEM TO BE SOLVED: To realize voice 
communication and data communication in parallel in the 
same PON system simultaneously without causing 
complicated control to a. station side. 
SOLUTION: A station device 10 and subscriber devices 
1 1-1N apply time division multiplex processing to an 
ATM-PON signal used for an asynchronous ATM-PON 
system and to an STM-PON signal used for a 
synchronous STM- PON system, convert the resulting 
signals into optical signals through electro- optical 
conversion and the optical signals are sent to a 
photocoupler. Furthermore, the optical signal received 
from the photocoupler is photoelectrically converted, 
and time division demultiplex processing is applied to the 
resulting signal to process it into an ATM-PON signal 
and an STM-PON signal. . 
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(54) l^m<Oi»] ^XltJU^T.-rA 



(57) 

ATM-PONff^i, mm?Oh^>^Tl^zm^'i> 
STM-PONfi^<h$:ej>tl^aO. ^St5t«ft«:J: 

T M - P O N ft ^ i S T M - P O N fi^ <!: ccei^#>|i|^>a 




1 

momAmmRt. PON hrxDi^-^Sr^^^.-Cfil^g 

v;^7^i*r'ffi<,»o^^^lfl5SPON©^i, ^iXtoisjiwa 
iw^poNit^i^B^j^i^i^SL/, ^^it^^^^yit 

SMS2P O NS^iEI«B2 PO N<l^itce#5ja^aT 

^fiSIJlBat P O N J: WWffl P O N©-^*ej>4!^ 

A^-i^ 30 
(DSa) t':^ h^fiL-C^f^R^StPONfi^^aJrC^BIBSl 

poN©^*^^S5i^sr-5^s^a^wu, 

J^^aia J: C^ttJ A«S5»^)S@*S«. N t: h mfit? 
#Hsji^ PON ^^h^umm P O Nft-^<0 -5 ^(J>m 
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2 

m«lstPONfi^a>'>^<^±0{f^^. ^^^>^&^3n 

tC. |5jl95aPONft-^<7>9^<O±0fi^'2r, -5^ai!)l&^3 

Wfi ^isffiirt<?5^s^B^p«"Jii ate ^ -5 ^^^12 ^ w 

0. 

^^fsi a|{f P O N fi ^<7> ^ ^'T^i 0 <t 

ft^ e^isjm PON fi-^o ^ <?:»± 0 ft^ € 5>a 
r o ^a#® ?:^T c i ^1^^ t r ^»«ia^« v a 

a]A^ao>ififi^a{i. 

^Msim PON fi^a> ^ ^± 0 <t-^4si: CXeiM^ P O 

A^^^xir^^ 6^^ii5sa PON ^ ^ ^± o 

[18*357 ] s^^. 1 ^Sc<WfeaiA*.^^^A^ AtCfe 

ttiA^ac^fi^aJi. 

m»131PONft-^*5i:c;|SWJISlPONg^<D^ ^<^± 

0 P0N©^^-en-enf2tsr*» i <o'<^ 7 t «; 
±9PONit^^3ffi<o><;^7'p-^^ •;7>>ss;^aiT$ij 

N ft ^ J: ws) « la p o N ft ^ ^ CO Jb 0 ^ ^ ^ -e n 
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3 

( 0 0 (J I ] 
( 0 0 (I 2 1 

(l^^C^i^**) 't/Sife. ^y7^f<^mK^fcPOhi (Pass 
iv^ Optical Nebvork ) h^>Oiy"-(Z<i:i,^^\'^Jh^^ 

;^f-i.<hur. (5)l8Sta>N-PDS'>;^7^i.^STM- 
urATM-PONvArAy)Si£a$nrt^^. atm 

-PONv;^f'A(t, ATM (^^ffllii^fe-^) 

10003] ATM-PONti, TrtC I TU-TcCJtf 
t^rSmfbSnSe^ (nv-l Recaroendation C.983) ii"* 
^6nrc^^. SlOSi. i^S^OATM-PON^X-f 
i*€^nTai;^'C^>^o C<^ATM-PONVXf*^r' 

«ft$n, s^3 2<ottiA^<t»^3n^o 

sats«*3giPLrA^ri^<^i/ii^ri*-&. 
n-enoajA««:»ur5*"Ht^^^^. -eoii^ort 
^t. ttiA^3^6<DS3^:cit.urj^i«-c*5tai'5:tf ^ c <t 

m^Sn^* cnu:j:D. tt*r^fAllA«tces(^)«« 
[0005] 

P 0 N VXt^ Ar^EJ^JO-CRBi^tClliail^ J: ^ i Ofc« 
^. QoS (Quality Service) <^)f5i5'$:?T^ jr-gil 

(0 00 61 ift:, ©B*3r)7 5^-irX|il8flccJBt^r4>Oo 

i: ^- am p 0 N V A PiB^tc 




O) «KI2000-3$82 3 

4 

(00071 

tc^^e 0 r mii^^iiaA#^a-^3cff T ^tthvi. 
10 ^^si^^t^r-yju^/>or!^*^i-roAttiA^?.vx 

tfl2Sn^4 h 9 - i/lQA^iS!i<Og5JtO#^l5lffl22^f^ 
ffio^^*©IW2aPONil#i;. JiiSJ^^PllSSW'fa^-j? h 

9 - i m?^^&i<j>t^imm^m.'^^ t c^r^icoiift 

-Sr^J^T ^islXgS^ P O N > r A f'^w *-5l5l!»^ PON 

20 Na#ii^is^PON^^itcB$^>|ii^jirr-&«(i^s: 

[000 8] L/c;!)^-?!:. i^i^-c^. SOLTga?>^ 
:^ 3 n/cT 0 P O N 0 Hfflsa P o 

N m ^ i y>iB#» a ^ a s n r T 0 jfefi # i o r © s 
n. cn3>^*:^7*5'C5*A«^«:^o<K®sn 
-tor, s«.?^^^-c^ft$n^c:TO*fi^?>^, 
TD^EllB5iPON©^iT0Hl8SPONg^icce^ 

30 31PON^^i±*JKIS52PON©^<i:/>^fl^|ili9-a3 

o N m-^ i ± 0 Ri^ p 0 N©-^i«:i^^s<^« $ n, 

(00091 

40 ti. i'tmm<OXlH-P0\\'yXTux:m^^^K'\\A 
- p 0 N 4 HiW5ia> s T M - P 0 N ;^ A r ffl c - 
^ s T M - P o N<t-^i ^ii^s u r eai-r -5 C ie: J: 

♦J. ATM-P0NVX7^i.i$TM-P0N:^;^^i. 
-^P- P O N 7^ Ai-CR^tCJE^J 0 r ^X*> 

[00 10] aicctoc-r. siroA^sai i-in 

(N«2yJiOjgSt> li. ife^^r? 1 0 8€:A0t:© 

enATM-PONiaJrO^STM-PONO^^i'S^-:; h 
50 9-5^12 1. I 2 2(ceK$n4. iiSaiOfflu: 
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(Optiwl Line Termination) ilS I 0 1 ^RIS^l- 
h I 2 2€:f?*S-roOLT^gl 0 4<L/>^ 

(001 1 1 tfc. I iXD^m^tU-C. Cil^ 

^OLT^lOl. 1 0 43^)^'=>OT0ATM-PON 
{f^l 3 libJcCJ^TOSTM-PONfi^l 3 2^B#^ 
ilt^ V oB#f>*t&S@IS (r^S^S) I 0 2 

ONfi^l 3 3^:T0^fi^l 3 4 CC^^^^iSIi^Xr^ 

I 0 3 ti>'^tSt(.ihnvi.^^. 

(00 12] $€>tc. ©^Sl 0<?>:tfi^<iU-C. Ift:^ 

±0:^aPONft-§-l 3 6^B^^*<tr7 ±0 
ATM-PON^-^l 37iJj:CX±DSTM-PON<l 

^1 3 8*-en-en<DOLTSiaio I. ioA^a^:h 

(0013] 1 OliKOj^Eiill^BS I 0 3tsJ:Ol/t 

:^ii?5i0 6«, -en-enA7T -/><^/rur7t^ ;^ 

3*Wa-r^0NU <C0tncal Network Unt) 1 1 

1 2 4'S:2«r^oNUisai 1 ^^it^m^htvc 

[00151 %tc. ttlA«^ M 1 N<^>«tia<i: L 
r. itfJ-y^'v 1 0 8i5J30j6:S©OfcT0*e^l 4 1 

^©2S (^fi^S) 1 I0<h. CWfe^lf@851 1 
03^60T»3i^'SPONfi^l 4 2€:e»at> h9« 
fiSnfcTDATM-PON©^! 4 3i5<fcC^T0 

STM-PONii^i 44^, en-enoNU^si 1 

I I i35^att^nrc*^>. 

[ 0 0 I 6 ] 3 etc. fiOA^^ I I - 1 N(^>^fi^<i: 

or. soNU^i 1 2, 1 1 sxM^aij^snfcjbo 

ATM-PONII^l 4 5i5j:CX±0STM-PON(I 

SPONg^MT'&iO 1 4 8 icitte L nitf7 
-y-fyXi) 8ifl«CiS^o5^©@K (*5e©*S) 1 




(4) »K2 0 00-3 6 82 3 

6 

[0017] /BAw^g 1 I - 1 NI?IO^{t©0S 1 1 

tce«$n. ccr-§ttiA«^ai i - 1 N7>^6<Djtft 

(00 18 1 *^^r(i. KS^S (WDM) :^p5C'5:ffl 
t^TfeO, itti'^y'v 1 0 liy^P>itt) yy'v l 0 9<?>IE 

0 7. 1 0 9 rt^ u-if5fe<^)ie^«:it.i>r^m^3^^$> 
<45n. Xfiy-fv 1 0 8r?i^oc*7tM-9-7:'5aJA 

[00191 .XiC, @ I ! <^JI 

20 0»IOOLT^21 0 1. I 0 4r':tfi$nA:S7f^4 
^ h 7- ^ 1 2 1 . 1 2 2 35^6ftlA^»JO^rt;r. h 9 

-^^ 1 23. 1 2 4'^»a>TD it^ti. -en-enr DAT 

M-PONH^ I 3 lfeJ:crF*JSTM-PON^^l 

3 2ibr*^5n^o 

[0 02 0] cn^, TOATM-PONd^I 3 Ifc 
JrCJ^TOSTM-PON^^l 3 2t3:. B#^*I?5^M0I5 

i0 2r-^^f9i^^ h^n^nrroi^spoNii^i 

33i^x^. -eor. COTO ^^P0N<I-^1 33 
\t. ^eiSmSK 1 0 3 r-TD I 3 4 ccitftsn, 
30 **:r7^ 1 0 7, 1 0 8. lOQ^/YUtT. ^W^M 

i-iNtcf^ssn^o 

[0 02 1 ] 02li^^B^CJ:^PONh*a^-(Cj: 
^►/nA^ffl'^cJ^TO-^'Cti. @2 (a) cciix-rJ:^ 

tc. i^aiod*S3a£^$n/cT0jfes^i 3 4*5, * 

:^ :^ :/7 I 0 ST'^ftJA^^ 11-^1 N^S^sJju:^ 
U < ^fiSn. SfllAS^S 1 1 - I N f'TO 1 

4 1 iUt::Sfi$tl^o 

40 (00221 C<^)T»3*fi^ 1 4 1 ttlA^^S 1 1 
- I NWfe:^fili]85 1 lOX'tgftSn. TO^aPON 
e^l 4 2iOXa5;ft$n6, ca>T05^aPON©^ 
14 2ti, B#^f«^>a@8Sl 1 If'. TOATM-PO 
Nfi^l 4 3<hT»JSTM-PONfi^l 4 4«:5>a3 

n-s, -eur. -en-en*»ic.T^^ONU«ai i 2, i 

1 2 4^^rur«IoTo^^[S11WM^pfc)^4aJ:C^iSItflS 

(002 31 5:rc, ONU^l 1 2, ll5r'S^$ 
50 n/dS^rt^ V ^9-^? 1 2 3. 1 2 470^6^^21 0 
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(5) 



m^<oJi*UMm^t. -en-enjiOATM-POMfi^i 

4 5i5j:Uf±0 STM-PONfI# 1 4 6 i OXm^m 

i4'\aj;^5noo -eur. e^^^^itrvF^ 

9. 10 8. I J^^lOiS!JtC:S^$n 

3 6iurai;?3sn^i. 

[002 5] C^JiO^^PONit^l3 6ti. 

\ OSr, ±0ATM-PON{t-^l 3 7<i:± 

osTM-PONft-^1 zst^^m^ti^o -tor, 
-en-en^isr^oLT^si 0 1. i0 4cctti^s 
n. -enenoD^ti^ ^ h 7- i 2 i . 12 2«c32i^ 
^n^o 20 

[002 6] @3li. PON<I^7U-i.mf5ll^35t 
T^W@r*0. <a) «ATM-P0NI1^, (b) 
liSTM-P0N^^5:^>Lrc*^. 03 ( a > (C.^T 
ATM-PONfi^«^. Bfr^fflg4:J#-:>:? u-A 
«C«. ^lgto>b^CEL 1. CEL2, *>nr 

m^^4'y 1 2 3«:»«$nri^^^f^l35i 
*FMa^iOB-Ct>0©0'r^ATM-fe;Ui. SSMQI 

[0 02 7] $:rc ^ttlA^^l I -1 NtCttr^^ 30 
-<A:^D:? KOaO^r^. ATM-PONi/;^f--£^a> 
#ftlA«iS 1 1 - I N3*^S<?>S5^^f i'CCJoU 

r. J^aiOfl^OLTftgio i^&'^^ftiA*^! 
1-1 NooNUi^ai 1 2u:^L. ^y^^mmin 
^ (P I D) ^MaofficoOAM-bju^fflC'-c, -en-en 

rsiiiwcct&^^n^o 

[0 02 8]-*, STM-PONfi^t?lt. 03 

^»<O^^J^:^uyhTS\, TS2, • oi^^lftc:^ 6nr 40 
*JD. ^i5iC0|SlJaS25H'^^-7 h9-^' I 2 2i/fflX«iSl 
<^^I*I4:? h9-i^ 1 2 4ictt»$nrc^^0«!32^rt 

tsa€^tr^7^r^ij)^stt5n-£>. com^. sttra 

^$(^i*iifi^(cj:D-enenffi^fig^f5»'^^-;^ 
□ h^^^cctg^sn^^ 
[0029] *^flt?(i. cns7u-i.m^6«ai:f 

ofc}3iA:':c7l.-i.lS^=l:^C^r, cn^ATM-PO 
Nfi^*iJ:aSTM-P0Nm^^:l^7 h^^TiJ:^ 50 



«SI 2 0 0 0 - 3 6 8 2 3 

^^'^TlftWSr^O, f AJ 7>SATM-P0Nfi^CD 
TBj diSTM-PONil^fc^-;' Y^trmLXh 

@3T:vT^o/c§PONfi^<?>7u-/.:<>^t'7 h^ii 
rsstc^js^nrc'o. 

[003 0 1 Ltc^^r^x. r^)is[^vkt. m^R\o<^ 

8#^|il^^@85 1 0 2 r. (34tCinT9U-i*:7 

•7 h^WToTO^aPONft^l 3 3/>v^;S$n. C 

n;0i7fci2^{t@8s I 0 3fi^^r*)1fcit^ \ 3 4 i or^ft 

Sno, -eur. 02 (a > tcino/ccfc-^cc, pon ^ 
-1<a:^-ccS-:^$. itfi-^-fvl 0 8;0^6$ttlA«iia 

11-1 Ntc^L<ie<t-en^o 
[003 1] ±o*f5jr'ti. /wA^^a 1 i - 1 
N<^^^^i^MIe1?§ 1 Mr. @4«i:T^'r7 u- 

--?:^h€WroJbO^^PON<I-^147 />^4i5)c5 

n. rM'k'^^nfc^o>ff\kmt\mrih^'iii^^ 

r. 7fe3SiI@85 I 1 3:^>6T»)^{f^ 1 4 8 itriSit 
sn-^o -eiy-C. 02 (b) u:,T^o/cJ:^tc, PON h 

is^^n^^Hi occisfi^n^o 

[003 2] Oto^i^r, *#fe^gtc<fcn{^, i^tfl4c$J:0f 
ttlA^Wi ur Jt9s20^^ia@?St»«KK: J: 0 , 2 ooP 

0 N i> A 7^ iiit b r 3t5^Jfl*? cc©Ki^:||iaT i C i 
r^^o cnu:j:o, ^HsjRK^ATJvl-PONi/i^f^i- 

[0033] /:c4s. yji^s^^rit. atm-pon^ 

JrO' S T M - P 0 Na>2 o^P O N ^'^^f A-SrPHttlssi^g 

ufcdi, cn(4:iB^$n^^<?>rJiO:<, 2oja±<DP 
[0 03 4] jcic, @5€:S^9eor. *»^g<o;^2<D* 

((3 l^^K).<h|SJGiA:«H^^^aPl— 
^5#€ftor^-5. -^Wm^X'^^. Wv&\jtc%\<^ 

^x^-'&s/iQA^sai I - 1 N«r'Sr<aDT^/cis><^ 

[0035] gqi^ urc^ 1 <^)*tea>ftJJSrii. S/«A# 
^ I 1 - I Nd^60it^€:^Sa I 0 r:Sirr oBt, 

fiOissa 1 o<^)*«e@K I 0 6 rs/io;v§^ 1 1 - 

1 Nd^6a>^^ 1 3 5<D*/<9-€:^l/. ^^1 
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{003 61 SAQA^^ 1 1 - I N-Cii. ^fi@?§ 

^t^^'7-tt«^cS•^C't■v'^•7-*lJaJ®g52 o i nit^m 
©es I 1 3?>>6^^a 1 o-^.jc^tTo7^^t^ 1 4 scoa 

- 1 N/)>^ wefi-^- 1 3 5 di^^a 1 0 X'^it^ n6B# 
[oo3 7]:;^(c. lae^^Kur. *^^^o.^3o;^ 

f^-^frftur^-So ^JiiC0fl^3Sr-«. pi^UA:.^l<?> 
.*to<aBS@5 (C/BAr, Jij»l:?!>^^j30A^i»l-N 

1^1*^ T 0 P O N <f r V 5?>P^iS:iS{f ^ €: 

[0 03 8] sstdat^r. ^^aiotcti. 

ft^g@?52 2 1 o>a:^^^a@85 I 0 2'^i|rST'& 

/ci:>-©ifc2ii^«K^@JS2 2 2ffitst(.ifbnr:i^^. i 
A:, /n;^*^ 11-1 Nictt. B#^si^a@Bs 1 1 1 

[0039] c<o^. 1 0 
@ss2 2 1 o>mm\ m^m^ui6m^2 2 2 « ^or 

0 2tcA^$n, SOL 10 
1. 1 0 47>>60PONfi^l 3 I. l3 2<i:.^SSn 

t':^ h-Srat-tr. «x.li@2CCiT^Uft:<fc^cct:7 h^S 

[0 04 0 3 itcMA^^ 1 I I Nr\ ©^a I 0 

^^tt@»l I ir^tt^n, fti£fi^^@!!S2 2 3 

[004 1 ] '^tt:. @7$#Kur. *^^a>.f:4a>;* 
fr^^ftur^^* 't^<m^x\t, m&hr<im\<r> 

f^^iSTM- P0NV:^f*/*€rBl-P0NV;^7^i.± 
[0042] C*^)ig^. ttlA^a 1 I - 1 Ntct^:, B# 



<6) =11^2 0 00-36 82 3 
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^flis-aiilSl 1 4 <iai^as:) Wt^Otc. SONU 
aail2, 1 I 5;>>sm^3nA:SP0Nft^l 4 

riBtlTo/^'/^? .^^»; (^l(?»<y7y ^-^r*;) 2 
14i. C<?>>'<v7 7.v*y2 1 4'3DS6f^'S:*imilt-o^ 

( 0 0 4 3 1 2 A:, ^^a 1 0 ccti. «^2<^9lsIiS 1 
0 5Of^t>0«:. ^t:^m(sI551 0 6di64;^3n/c±0 

5^sP0Nft^ I 3 tt.#.a>^-< * >i/ 

10 l5J:o^iificdi:^f o^vv^-p^^i; (^2<?>^<v7t 
205i. ca>-'<77Ty^';2 0 5<^9!ifF^ 
$iJi3llTo^>f> > i^*ilSilsI?52 0 ^t'^m^hnXK^^. 
( 0 0 4 4 1 0 8 ti. ^4 <??*teCDft^sJ|CC J: ^± D ^^ 

Q7u-i.7*-^7 h^^nriii^iax'^o. s/cAS 

Sa I I -lN30^6.<^jfefi^l 4 8. I 3 5<7>i^^li)fe 

i.«C5PON>:^f^^com^^il9"KcfSlfrr^ti-7'7 u 
-A€:S«jit9:c:^t:, SttlA^ai l-'lNr^OAT 
M-PONft^l 4 5 43j:a^STM-PONm#l 4 6 
20 ^1^7-7 U'-^m{ir^ST^J:'>tCl.A:^<7>r^^o 

[0045] siioA^a i i - 1 Nrt^. &o 

NU«ail2. 1 1 5*^^<O±0PON^^l 4 5. 
14 6^^07t-p<^M2 I 4^-mattf ^. -tU 

r. i>5^iria0i5j2S2 i 5<^j«i<cj:o, m^<om 
A««a 1 1 - I N3!i^6tfl:^$4afc®^7ma>«A*<i: 

«Hurji&se®»i i3cca3>3ri. 

(0 04 6 1 C<^)<hd. $f-^^>5?^fEfl§»2 I 5li, 
30 W^t^, ONU^ai 1 2r«?a35n:rcT0ATM-P 
ONS^l 4 3cr)7U-^€:^f£u:L»r, ATM-PO 
N ^ i*7^^f^o«l?gafi6ri8l^ l/y<:^^H<0^g^ 
5HS^±*J^^PON^^l 4 7<07U--Z.K^^.iU 

rtt^L. s^ai 07!)^6^«>4g^5nA:^-< 2 >^ 

r. Sir7^7U-i.K:»JtT^PONfi^l 4 5. 14 
6€:/<^7y-rf*U 2 Md^eSi^ajTo 
(004 71 cncCctO. S1^r7U-A(C±0 ATM 
-PONil^l 4 5<^)7U-^4yJ:Cl^±0STM-PO 

Nii^i 4 6<©7u-^i*di. 'enenify7ix-Aiiy 
n-B. si^ai or«, ^tsfiiiiisi 0 6;o^sfi 

SnndtO^SPON®^^, /O7r^^«J205tC 
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